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 The purpose of this study is the development of structural material with its superior strength and fire-resistance in 
historical city landscape. It is thought that reusing of waste colorful earthenware powder as admixture material of 
concrete is effective to color the concrete. In this study, the physical properties and the color evaluation of concrete 
using the earthenware powder were examined. As a result, the strength and coloring effect of concrete increased with 
the increase of the replacement ratio of the earthenware powder. The color of concrete using the earthenware powder 
was satisfied with the color evaluation of the walls of temples and shrines in traditional area of Kyoto. 
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 ி㒔࡟௦⾲ࡉࢀࡿṔྐⓗ࡞㒔ᕷ࡟࠾࠸࡚ࠊᆅ㟈ࡸⅆ⅏࡞࡝⮬↛⅏ᐖ࡟ᑐࡍࡿ㒔ᕷ㜵⅏ࢆ⪃࠼ࡿሙྜࠊᅵ
ᮌ࣭ᘓ⠏ࡢ㜵⅏ᵓ㐀ᮦᩱ࡜ࡋ࡚ᙉᗘ࡜⪏ⅆᛶ࡟ඃࢀࡿࢥࣥࢡ࣮ࣜࢺࡢᯝࡓࡍᙺ๭ࡣ㠀ᖖ࡟኱ࡁ࠸ࠋࡲࡓࠊྠ
᫬࡟᪤Ꮡࡢ⏫୪ࡳ࡬ࡢㄪ࿴࡞࡝㒔ᕷᬒほࡢಖ඲࡟ᑐࡋ࡚༑ศ࡞㓄៖ࡀせồࡉࢀࡿࠋ୍⯡࡟ࢥࣥࢡ࣮ࣜࢺࡣࠊ
ᵓ㐀ᮦᩱ࡜ࡋ࡚ඃࢀࡓᛶ⬟ࢆ᭷ࡍࡿ཯㠃ࠊᮌᮦࡸ▼ࡢࡼ࠺࡞ኳ↛ࡢ⣲ᮦ࡟ẚ࡭࡚↓ᙬⰍ࡛༢ㄪ࡞ࡓࡵࠊぢࡿ
ே࡟ேᕤⓗ࡞༳㇟ࢆ୚࠼ࡸࡍ࠸ࠋࡇࡢሙྜࠊ࿘㎶⎔ቃ࡟ྜࢃࡏ࡚㢦ᩱ➼࡟ࡼࡾ╔Ⰽࢆࡍࡿ࣮࢝ࣛࢥࣥࢡ࣮ࣜ
ࢺࡸࢥࣥࢡ࣮ࣜࢺࡢ⾲㠃ฎ⌮(Ὑ࠸ฟࡋࠊ◊☻࡞࡝)ࠊ໬⢝ᆺᯟ࡟ࡼࡗ࡚ᵝࠎ࡞พฝࢆࡘࡅࡿ࡞࡝ࡢ᪉⟇ࡀ᭷
ຠ࡛࠶ࡿࠋ
୍᪉࡛ࠊ⎔ቃ࡟ᑐࡍࡿྲྀࡾ⤌ࡳࡣྛᴗ⏺࡟࠾࠸࡚ᖺࠎάⓎ໬ࡋ࡚࠾ࡾࠊࢦ࣑ฎ⌮ࡶᗫᲠ࠿ࡽศูᅇ཰࡟ࡼ
ࡿࣜࢧ࢖ࢡࣝ෌㈨※໬ࠊ⢒኱ࢦ࣑ࡶࣜࢧ࢖ࢡࣝἲ࡟ࡼࡿ཰㞟࡛ࠊ㈨※ࡢ෌฼⏝࠾ࡼࡧࣜࢧ࢖ࢡࣝࡀᩚഛࡉࢀ
ࡘࡘ࠶ࡿࠋ㝡ჾᴗ⏺࡟࠾࠸࡚ࡶ㈨※ࡢᯤῬ໬ࠊ㐕㏕ࡍࡿ᭱⤊ฎ⌮ሙࡢၥ㢟➼࠿ࡽ㝡ჾ〇ရࡢࣜࢧ࢖ࢡࣝ෌㈨
※໬ࡀồࡵࡽࢀ࡚࠸ࡿࡀࠊ㝡ჾ〇ရࡢ〇㐀㐣⛬࡛Ⓨ⏕ࡍࡿ୙Ⰻရࡣࠊ⏘ᴗᗫᲠ≀࡜ࡋ࡚ᇙࡵ❧࡚ฎ⌮ࡉࢀ࡚
࠸ࡿࡢࡀ⌧≧࡛࠶ࡿࠋ⯒⿦ᮦᩱࡸ㝡ჾ〇ရࠊࢥࣥࢡ࣮ࣜࢺᮦᩱ1)ࠊ2)࡬ࡢ෌฼⏝࡟㛵ࡍࡿᢏ⾡㛤Ⓨࡀ㐍ࡵࡽࢀ
࡚࠸ࡿࡶࡢࡢࠊࡑࡢࣜࢧ࢖ࢡࣝ⋡ࡣపࡃ᪂ࡓ࡞⏝㏵ࡢ㛤Ⓨࡀᮃࡲࢀࡿࠋ
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2ᮏ◊✲ࡣࠊ㒔ᕷᬒほ࡬ࡢㄪ࿴ࢆྍ⬟࡟ࡍࡿព໶ᛶ࡜ᵓ㐀ᛶ⬟ࢆ୧❧ࡍࡿ㜵⅏ᵓ㐀ᮦᩱࡢ㛤Ⓨࢆ┠ⓗ࡜ࡋ࡚
࠸ࡿࠋࡑࡇ࡛ࠊࢥࣥࢡ࣮ࣜࢺ࡟Ⰽᙬࢆ௜୚ࡍࡿ᪉⟇࡜ࡋ࡚ࠊ㝡ჾᗫᮦࡢࢥࣥࢡ࣮ࣜࢺ⏝╔Ⰽᮦ࡬ࡢ෌฼⏝࡟
╔┠ࡋࠊ㝡ჾᗫᮦࢆᚤ⢊○ࡋ࡚ࣔࣝࢱࣝ࠾ࡼࡧࢥࣥࢡ࣮ࣜࢺ࡟ΰධࡋࡓሙྜࡢຊᏛⓗ≉ᛶ࠾ࡼࡧⰍᙬ࡟ࡘ࠸
᳨࡚ウࢆ⾜ࡗࡓࠋ㝡ჾ㢮࡟ࡣᵝࠎ࡞Ⰽᙬࢆ᭷ࡍࡿࡶࡢࡀ࠶ࡾࠊᚤ⢊○ࡋ࡚ࢥࣥࢡ࣮ࣜࢺ࡟ΰධ࡛ࡁࢀࡤ╔Ⰽ
ຠᯝࡀᮇᚅࡉࢀࡿࠋࡲࡓࠊ㈨※ࡢ᭷ຠ฼⏝ࡢほⅬ࠿ࡽࡶ㝡ჾᗫᮦࡢΰ࿴ᮦᩱ࡜ࡋ࡚ࡢ෌฼⏝࡟㛵ࡍࡿ᳨ウࡣ
㠀ᖖ࡟᭷ព⩏࡜⪃࠼ࡽࢀࡿࠋ
ලయⓗ࡞◊✲ࡢᡭ㡰࡜ࡋ࡚ࡣࠊࡲࡎྛ✀ࡢⰍᙬࢆ᭷ࡍࡿ㝡ჾᗫᮦࡢΰධ࡟ࡼࡿࢭ࣓ࣥࢺ⣔ᮦᩱ࡬ࡢ╔Ⰽຠ
ᯝࢆ☜ㄆࡍࡿࡓࡵࠊࣔࣝࢱࣝ౪ヨయࢆ⏝࠸࡚ྛ✀㝡ჾࡢ╔Ⰽຠᯝࢆ☜ㄆࡋࡓࠋḟ࡟᭱ࡶ╔Ⰽຠᯝࡢ㧗࠸࡜ุ
᩿ࡉࢀࡓ㝡ჾᗫᮦࢆ⏝࠸࡚ࢥࣥࢡ࣮ࣜࢺ౪ヨయࢆస〇ࡋࠊࡑࡢຊᏛⓗ≉ᛶࠊⰍᙬࠊྛ✀⎔ቃ᮲௳࡟ᭀ㟢ࡋࡓ
ሙྜࡢ⪏ೃᛶ࡟ࡘ࠸᳨࡚ウࢆ⾜ࡗࡓࠋࡉࡽ࡟╔Ⰽࡋࡓࢥࣥࢡ࣮ࣜࢺࡀᬒほ⣲ᮦ࡜ࡋ࡚㐺⏝ྍ⬟࠿ࢆ☜ㄆࡍࡿ
ࡓࡵࠊி㒔ᮾᒣᒣ㯄ᆅ༊࡟࠾ࡅࡿᬒほⰍᙬㄪᰝ⤖ᯝ3)ࢆⰍᙬᣦᶆ࡜ࡋ࡚Ⰽᙬホ౯ࡶ⾜ࡗࡓࠋ
㸰㸬㝡ჾᚤ⢊ᮎ࡜౑⏝ᮦᩱ

㝡ჾᗫᮦࡣ᳜ᮌ㖊࠾ࡼࡧእ⿦⏝ࢱ࢖ࣝࢆᑐ㇟࡜ࡋࠊⰍᙬ
ࡢ␗࡞ࡿィ 4 ✀㢮ࢆ㑅ᐃࡋࡓࠋ᥇ྲྀᚋ㝡ჾᗫᮦࡣࠊࢪ࣮ࣙ
ࢡࣛࢵࢩࣕࠊ࣮ࣟࣝࢡࣛࢵࢩࣕࠊ࣮࣑࣎ࣝࣝࢆ⏝࠸࡚㡰࡟
ᚤ⢊○ࡋࡓࠋ⾲ 1 ࡟㝡ჾᚤ⢊ᮎࡢ≀ᛶࢆ♧ࡍࠋ୍⯡࡟╔Ⰽ
ᮦࡢ⢏Ꮚᚄࡣ 0.1㹼10ȣm⛬ᗘ࡛࠶ࡾࠊ╔Ⰽຊࡢ኱ࡁࡉࡣ⢏
Ꮚᚄࡀᑠࡉ࠸࡯࡝኱ࡁ࠸ 4)ࠋࡋ࠿ࡋࠊ㝡ჾᗫᮦࡢ⢊○㐣⛬
࡟࠾࠸࡚ࠊࢭ࣓ࣥࢺࡢ⢏ᗘࡼࡾ⣽࠿ࡃࡋࡓሙྜࠊ஘཯ᑕࡢ
ᙳ㡪࡟ࡼࡾ⢊యࡢⰍᙬࡀⷧࢀࡿഴྥ࡟࠶ࡗࡓࡓࡵࠊࢭ࣓ࣥ
ࢺࡢ⢏ᚄࢆ┠Ᏻ࡜ࡋ࡚⢊○ࢆ⾜ࡗࡓࠋᅗ 1 ࡟ྛ㝡ჾᚤ⢊ᮎ
ࡢ⢏ᗘ᭤⥺ࢆ♧ࡍࠋ⢏ᗘࡣࠊ࣮ࣞࢨᅇᢡᘧ⢏ᗘศᕸ ᐃ⿦
⨨ࢆ⏝࠸࡚ ᐃࡋࡓࠋ
⾲ 1 ࡟ࡣࣔࣝࢱࣝ࠾ࡼࡧࢥࣥࢡ࣮ࣜࢺࡢ౑⏝ᮦᩱࡢ≀ᛶ
ࡶྠ᫬࡟♧ࡍࠋࢭ࣓ࣥࢺ࡟ࡣᬑ㏻࣏ࣝࢺࣛࣥࢻࢭ࣓ࣥࢺࢆ
౑⏝ࡋࡓࠋ
㸱㸬Ⰽᙬホ౯᪉ἲ
㝡ჾᚤ⢊ᮎࢆ⏝࠸ࡓࣔࣝࢱࣝ࠾ࡼࡧࢥࣥࢡ࣮ࣜࢺࡢⰍᙬࡣࠊ᥋ゐᆺศගⰍᕪィࢆ⏝࠸࡚ L*a*b*⾲Ⰽ⣔ࠊ
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⾲ 1 ౑⏝ᮦᩱ
ᮦᩱ ୺࡞ᛶ㉁
ࢭ࣓ࣥࢺ C ᬑ㏻࣏ࣝࢺࣛࣥࢻࢭ࣓ࣥࢺ (ᐦᗘ㸸3.16g/cm3ࠊẚ⾲㠃✚㸸3260cm2/g)
㝡ჾ
ᚤ⢊ᮎ
P
᳜ᮌ㖊 PA 
(ᐦᗘ 2.63g/cm3)
⢊○๓ ⢊○ᚋ
እ⿦⏝ࢱ࢖ࣝ PB
(ᐦᗘ 2.55g/cm3)
⢊○๓ ⢊○ᚋ
እ⿦⏝ࢱ࢖ࣝ PC
(ᐦᗘ 2.64g/cm3)
⢊○๓ ⢊○ᚋ
እ⿦⏝ࢱ࢖ࣝ PD 
(ᐦᗘ 2.52g/cm3)
⢊○๓ ⢊○ᚋ
⣽㦵ᮦ S 㔝Ὢᕝ⏘ᕝ◁ (⾲஝ᐦᗘ㸸2.60g/cm3ࠊF.M.㸸2.73ࠊ྾Ỉ⋡㸸1.56%) 
⢒㦵ᮦ G 㧗ᵳ⏘◳㉁◁ᒾ○▼ (⾲஝ᐦᗘ㸸2.70g/cm3ࠊF.M.㸸6.80ࠊ྾Ỉ⋡㸸0.70%ࠊMS㸸20mm) 
Ad1 AEຓ๣ (୺ᡂศ㸸࣏ࣜ࢜࢟ࢩ࢚ࢳࣞࣥ࢔࢚࣮ࣝ࢟ࣝࢸࣝ◲㓟ࢼࢺ࣒ࣜ࢘ሷ)
Ad2 AEῶỈ๣ (୺ᡂศ㸸ࣜࢢࢽࣥࢫࣝ࣍ࣥ㓟ሷ࡜࣏࣮ࣜ࢜ࣝࡢ」ྜయ)ΰ࿴๣
Ad3 AEຓ๣ (୺ᡂศ㸸࢔ࣝ࢟ࣝ࢔ࣜࣝࢫࣝ࣍ࣥ㓟ሷ)
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3࣐ࣥࢭࣝ⾲Ⰽ⣔(H V㸭C)࡛⾲ࡋࡓࠋ↷᫂ࠊཷග᪉ᘧࡣ JIS Z 8722ࡢ᮲௳ b࡟‽ᣐࡋࠊ ᐃἼ㛗⠊ᅖࡣ 400㹼
700nmࠊ ᐃἼ㛗㛫㝸ࡣ 20nmࠊ཯ᑕ⋡ ᐃ⠊ᅖࡣ 0㹼150%ࠊศゎ⬟ࡣ 0.01%ࠊ Ⰽ᮲௳ࡣග※ D65ࠊど㔝ゅ
᮲௳ 10Υࠊ ᐃᚄ 8mm࡛࠶ࡿࠋ
L*a*b*⾲Ⰽ⣔ࡣࠊCIE(ᅜ㝿↷᫂ጤဨ఍)࡛つ᱁໬ࡉࢀ࡚࠾ࡾࠊ᪥ᮏ࡛ࡣ JIS Z 8729 ࡟つᐃࡉࢀ࡚࠸ࡿࠋL*
ࡣ᫂ᗘᣦᩘ࡜࠸࠸ࠊ100 ࠿ࡽ 0 ࡲ࡛ࡢ⠊ᅖࡢ್࡛᫂ࡿࡉࢆ♧ࡋࠊࡇࡢ್ࡀ㧗ࡃ࡞ࡿ࡯࡝ⓑࠊప࠸ሙྜࡣ㯮࡜
࡞ࡿࠋa*࡜ b*ࡣࢡ࣐ࣟࢸ࢕ࢡࢿࢫᣦᩘ(Ⰽ㉁ᣦᩘ)࡜࠸࠸ࠊ-120࠿ࡽ 120ࡢ್ࢆ♧ࡍࠋa*ࡀࣉࣛࢫࡢሙྜࡣ㉥
Ⰽࠊ࣐࢖ࢼࢫࡢሙྜࡣ⥳Ⰽ࡟㏆ࡃ࡞ࡿࠋ୍᪉ࠊb*ࡀࣉࣛࢫࡢሙྜࡣ㯤Ⰽࠊ࣐࢖ࢼࢫࡢሙྜࡣ㟷Ⰽ࡟㏆࠸Ⰽ࡜
࡞ࡿࠋa*࡜ b*ࡢ⤌ࡳྜࢃࡏ࡟ࡼࡗ࡚Ⰽ┦࡜㩭ࡸ࠿ࡉࡢ㛵ಀࢆ⾲ࡍ 5)ࠋ௨ୗ࡟ࠊL*a*b*⾲Ⰽ⣔ࡢ⾲グ౛ࢆ♧ࡍࠋ
 ⾲グ౛) L*=36.94ࠊa*=21.68ࠊb*=24.23 [Ⲕ   ]
୍᪉ࠊ࣐ࣥࢭࣝ⾲Ⰽ⣔ࡣࠊࠕ୕ᒓᛶ࡟ࡼࡿⰍࡢ⾲♧᪉ἲࠖ࡜ࡋ࡚ JIS Z 8721࡛᥇⏝ࡉࢀ࡚࠾ࡾࠊⰍ┦(Ⰽྜ
࠸)ࢆ Hࠊ᫂ᗘ(᫂ࡿࡉ)ࢆ Vࠊᙬᗘ(㩭ࡸ࠿ࡉ)ࢆ C࡛⾲ࡍࠋⰍ┦ࡣ 1㹼10ࡢᩘᏐ࡜グྕ(㉥ࡣ Rࠊ㯤㉥ࡣ YRࠊ
㯤ࡣ Y ࡞࡝)࡛ࠊ᫂ᗘࢆ 0(᏶඲ᬯ㯮)࠿ࡽ 10(᏶඲⣧ⓑ)ࡢᩘᏐ࡛ࠊ᭱ᚋ࡟ᙬᗘࢆ 0(↓ᙬⰍ)࠿ࡽጞࡲࡿᩘᏐ࡛
⾲ࡍࠋ
⾲グ౛) 5R 4㸭14  [㩭ࡸ࠿࡞㉥    ] 
㸲㸬ࣔࣝࢱࣝ࡟ࡼࡿᐇ㦂㸦ࢩ࣮ࣜࢬ㸯
ᐇ㦂せᅉ
⾲ 2 ࡟ࢩ࣮ࣜࢬ 1 ࡢᐇ㦂せᅉࢆ♧ࡍࠋࢥࣥࢡ࣮ࣜࢺ
࡟ࡼࡿヨ㦂࡟ඛ❧ࡕࠊ⾲ 1 ࡟♧ࡋࡓ 4 ✀㢮ࡢᗫ㝡ჾᚤ
⢊ᮎࢆࣔࣝࢱࣝ࡟⣽㦵ᮦ⨨᥮ࡋࡓሙྜࠊ⨨᥮⋡ࡀࣔࣝ
ࢱࣝࡢᅽ⦰ᙉᗘ࡜Ⰽᙬ࡟ཬࡰࡍᙳ㡪ࢆ☜ㄆࡋࡓࠋ౪ヨ
యࡣȭ50100mm ࡢ෇ᰕ౪ヨయ࡜ࡋࠊᮦ㱋 28 ᪥࠾࠸
࡚ᅽ⦰ᙉᗘヨ㦂࡜Ⰽᙬホ౯ࢆ⾜ࡗࡓࠋ
ࣔࣝࢱࣝࡢ㓄ྜ
 ࣔࣝࢱࣝࡢ㓄ྜࡣࠊỈࢭ࣓ࣥࢺẚ[W/C]ࡣ 75%ࠊ⣽㦵ᮦࢭ࣓ࣥࢺẚ[(S+P)/C]ࡣ 3.5 ࡜ࡋࡓࠋ඲⢊య㉁㔞
[C+P]࡟༨ࡵࡿ㝡ჾᚤ⢊ᮎ㉁㔞[P]ࡢ๭ྜ(௨ୗࠊ㝡ჾ⨨᥮⋡[P/(C+P)])ࡣ 0㹼50%࡜࡞ࡿࡼ࠺࡟ࠊ⣽㦵ᮦࡢෆ๭
⨨᥮⋡[P/(S+P)]ࢆỴᐃࡋࡓࠋ┠ᶆࣇ࣮ࣟࡣ 180s20mmࠊ┠ᶆ✵Ẽ㔞ࡣ 4s1%࡜ࡋࠊΰ࿴๣(Ad1)ࢆ⏝࠸࡚ㄪ
ᩚࡋࡓࠋ
ࣔࣝࢱࣝ౪ヨయࡢ㣴⏕᪉ἲ࡜ヨ㦂᪉ἲ
౪ヨయࡣࠊᡴタᚋᆺᯟୖ㠃ࢆ࢞ࣛࢫᯈ࡛そ࠸ࠊ2 ᪥㛫ᜏ ᜏ‵ᐊ(20s1ΥࠊRH90s5%)୰࡟㟼⨨ࡋࠊࡑࡢ
ᚋ⬺ᆺࡋᮦ㱋 28᪥ࡲ࡛ᶆ‽Ỉ୰㣴⏕(20s1Υ)ࢆ⾜ࡗࡓࠋᅽ⦰ᙉᗘࡣࠊJSCE-G 506 1999ࠕ෇ᰕ౪ヨయࢆ⏝࠸
ࡓࣔࣝࢱࣝࡲࡓࡣࢭ࣓ࣥࢺ࣮࣌ࢫࢺࡢᅽ⦰ᙉᗘヨ㦂᪉ἲࠖ࡟‽ࡌ࡚ᮦ㱋 28 ᪥࡛ヨ㦂ࢆ⾜ࡗࡓࠋⰍᙬࡣࠊ⬺
ᆺᚋᜏ ᜏ‵ᐊ(20s1ΥࠊRH60s5%)ෆ࡛ᮦ㱋 28 ᪥ࡲ
࡛㣴⏕ࡋࡓ౪ヨయࡢᆺᯟ㠃࡟ᑐࡋ࡚ศගⰍᕪィ࡟ࡼࡾ
 Ⰽࡋࡓࠋ
ᐇ㦂⤖ᯝ࠾ࡼࡧ⪃ᐹ
Dᅽ⦰ᙉᗘ࡜㝡ჾ⨨᥮⋡ࡢ㛵ಀ
 ᅗ 3 ࡟ᅽ⦰ᙉᗘ࡜㝡ჾ⨨᥮⋡ࡢ㛵ಀࢆ♧ࡍࠋ㝡ჾᚤ
⢊ᮎࢆ⣽㦵ᮦ⨨᥮ࡋࡓࣔࣝࢱࣝࡣࠊ⨨᥮⋡ࡢቑຍ࡟క
࠸ᅽ⦰ᙉᗘࡀ኱ࡁࡃ࡞ࡿഴྥ࡟࠶ࡿࠋࡇࢀࡣࠊ㝡ჾᚤ
⢊ᮎ㔞ࡀቑຍࡍࡿ࡯࡝◳໬య⤌⧊ࡀ⦓ᐦ໬ࡍࡿࡇ࡜ࠊ
㝡ჾᚤ⢊ᮎࡀࣔࣝࢱࣝࡢ⦎ΰࡐỈࢆ྾Ỉࡋぢ࠿ࡅࡢỈ
ࢭ࣓ࣥࢺẚࡀపୗࡍࡿࡇ࡜࡟㉳ᅉࡍࡿ࡜⪃࠼ࡽࢀࡿࠋ
⾲ 2 ᐇ㦂࠾ࡼࡧ㓄ྜせᅉ(ࢩ࣮ࣜࢬ 1)
せ ᅉ ௙ ᵝ
㝡ჾᚤ⢊ᮎ PAࠊPBࠊPCࠊPD
Ỉࢭ࣓ࣥࢺẚ[W/C] 75% 
⣽㦵ᮦࢭ࣓ࣥࢺẚ
[(S+P)/C]
3.5 
㓄
ྜ
せ
ᅉ
ᗫ㝡ჾᚤ⢊ᮎ
⨨᥮⋡[P/(C+P)]
0ࠊ20ࠊ30ࠊ40ࠊ50% 
ᅽ⦰ᙉᗘ (ᮦ㱋 28᪥)
 ᐃ㡯┠
Ⰽᙬ (L*a*b*್ࠊH V/C್)
ᅗ 3 ᅽ⦰ᙉᗘ࡜㝡ჾ⨨᥮⋡ࡢ㛵ಀ
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Ⰽᙬホ౯
 ᅗ 4 ࡟ L*a*b*್࡜㝡ჾ⨨᥮⋡ࡢ㛵ಀࢆ♧ࡍࠋ᫂ᗘࢆ⾲ࡍ L*್ࡣࠊᗫ㝡ჾࡢ✀㢮࡟ࡼࡗ࡚ⱝᖸࡢኚືࡣ࠶
ࡾࠊ⨨᥮⋡ࡢኚ໬࡟ࡼࡿഴྥࡣ☜ㄆ࡛ࡁ࡞࠿ࡗࡓࠋ୍᪉ࠊⰍ┦࡜ᙬᗘࢆ⾲ࡍ a*್࡜ b*್ࡣࠊ㉥Ⰽ⣔ࡢ㝡ჾ
ᚤ⢊ᮎ PAࡢሙྜࠊ⨨᥮⋡ࡢቑຍ࡟క࠸ྛ್ࡀ᫂☜࡟ቑຍࡍࡿഴྥ࡟࠶ࡿࠋ୍᪉ࠊPA௨እࡢᗫ㝡ჾᚤ⢊ᮎ࡟
㛵ࡋ࡚ࡣࠊ⨨᥮⋡ࡢቑຍ࡟క࠺್ࡢኚ໬ࡀᑠࡉࡃࠊ↓⨨᥮౪ヨయ࡜᫂☜࡞ᕪ␗ࡣᚓࡽࢀ࡞࠿ࡗࡓࠋ௨ୖࡼࡾࠊ
ࢥࣥࢡ࣮ࣜࢺ⏝ࡢ╔Ⰽᮦ࡜ࡋ࡚ࡣࠊ㉥Ⰽ⣔ࡢ㝡ჾᚤ⢊ᮎ(PA)ࡢ౑⏝ࡍࡿࡇ࡜ࡀᮃࡲࡋ࠸࡜ุ᩿ࡋࡓࠋ
㸳㸬ࢥࣥࢡ࣮ࣜࢺ࡟ࡼࡿᐇ㦂㸦ࢩ࣮ࣜࢬ㸰
ᐇ㦂せᅉ
⾲ 3࡟ࢩ࣮ࣜࢬ 2ࡢᐇ㦂せᅉࢆ♧ࡍࠋࢩ࣮ࣜ
ࢬ 1ࡢ⤖ᯝࡼࡾ╔Ⰽຠᯝࡀ᭱ࡶ㧗࠸࡜ุ᩿ࡉࢀ
ࡓ㉥Ⰽ⣔ࡢᗫ㝡ჾᚤ⢊ᮎ PA ࢆ⣽㦵ᮦ⨨᥮ࡋࡓ
ࢥࣥࢡ࣮ࣜࢺࢆస〇ࡋࠊࡑࡢㅖ≉ᛶ࡟ࡘ࠸࡚ᐇ
㦂ⓗ࡟᳨ウࢆ⾜ࡗࡓࠋ
╔Ⰽࡋࡓࢥࣥࢡ࣮ࣜࢺࡢሙྜࠊ㛗ᮇ㛫࡟Ώࡗ
࡚⮬↛⎔ቃ࡟ࡉࡽࡉࢀࡓሙྜࡢኚⰍࡸⰍⴠࡕ࡟
ᑐࡍࡿ᢬ᢠᛶࢆ᫂ࡽ࠿࡟ࡍࡿᚲせࡀ࠶ࡿࠋࡑࡇ
࡛ᡴタᚋ 28᪥㛫Ỉ୰㣴⏕ࡋࡓȭ1020cm౪ヨ
యࢆྛ✀⎔ቃ᮲௳࡟ᭀ㟢ࡋࠊ౪ヨయᆺᯟ㠃࡟࡚
Ⰽᙬࡢ⤒᫬ィ ࢆ⾜ࡗࡓࠋ
ࡉࡽ࡟ࠊⰍᙬᣦᶆ࡜ࡋ࡚ᮾᒣᒣ㯄⾤㊰ἢ࠸ࡢ
እቨࢆᑐ㇟࡜ࡋࡓJISᶆ‽Ⰽ⚊࡟ࡼࡿⰍᙬㄪᰝ⤖ᯝ࡜╔Ⰽࡋࡓࢥࣥࢡ࣮ࣜࢺࡢⰍᙬࢆẚ㍑᳨ウࡋࡓࠋ
⾲ 3 ᐇ㦂࠾ࡼࡧ㓄ྜせᅉ(ࢩ࣮ࣜࢬ 2)
せ ᅉ ௙ ᵝ
㝡ჾ PA 
Ỉࢭ࣓ࣥࢺẚ [W/C] 60% 
㓄
ྜ
㝡ჾ⨨᥮⋡
[P/(C+P)] 
0%ࠊ20%ࠊ30%ࠊ40% 
≀ᛶヨ㦂㡯┠
ᅽ⦰ᙉᗘࠊ᭤ࡆᙉᗘࠊ
๭⿣ᘬᙇᙉᗘࠊ㟼ᙎᛶಀᩘࠊ
஝⇱཰⦰ࠊ෾⤖⼥ゎ᢬ᢠᛶ
Ⰽᙬ⾲Ⰽ⣔ L*a*b*್ࠊ࣐ࣥࢭ್ࣝ
ᭀ㟢᮲௳ (Ⰽᙬホ౯⏝) ᒇእࠊప‵ᒇෆࠊ㧗‵ᒇෆ
⾲ 4 ࢥࣥࢡ࣮ࣜࢺࡢ㓄ྜ࠾ࡼࡧࣇࣞࢵࢩࣗヨ㦂⤖ᯝ
༢఩㔞 (kg/m3) ΰ࿴๣ (ml/m3)P/(C+P)
(%)
W/C 
(%)
s/a
(%) W C P S G Ad2 Ad3
ࢫࣛࣥࣉ
(cm) 
✵Ẽ㔞
(%)
0 48 0 880 974 580 870 6.0 3.6 
20 46 72 753 1012 1088 1451 6.0 3.7 
30 44 125 666 1050 1443 2071 8.0 4.7 
40
60
42
174 290 
194 562 1088 1934 2901 7.0 2.1 
ᅗ 4 L*a*b*್࡜㝡ჾ⨨᥮⋡ࡢ㛵ಀ
㝡ჾ⨨᥮⋡ [P/(C+P)] (%) 
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5ࢥࣥࢡ࣮ࣜࢺࡢ㓄ྜ
⾲4࡟ࢥࣥࢡ࣮ࣜࢺࡢ㓄ྜ࡜ࣇࣞࢵࢩࣗヨ㦂⤖ᯝࢆ♧ࡍࠋ㓄ྜࡣࠊỈࢭ࣓ࣥࢺẚ[W/C]ࡀ60%ࠊ㝡ჾ⨨᥮⋡
[P/(C+P)]ࡀ0㹼40%࡜ࡋ࡚Ỵᐃࡋࡓࠋ┠ᶆࢫࣛࣥࣉࡣ8s2cmࠊ┠ᶆ✵Ẽ㔞ࡣ4s1%࡜ࡋࠊ⣽㦵ᮦ⋡࡜ΰ࿴๣
㔞࡛ࣇࣞࢵࢩࣗᛶ≧ࢆ⟶⌮ࡋࡓࠋ
౪ヨయࡢ㣴⏕᪉ἲ࡜ヨ㦂᪉ἲ
㝡ჾᚤ⢊ᮎࢆ⣽㦵ᮦ⨨᥮ࡋࡓࢥࣥࢡ࣮ࣜࢺࡢㅖ≉ᛶࢆ᫂ࡽ࠿࡟ࡍࡿࡓࡵࠊJIS ࡢヨ㦂᪉ἲ࡟‽ᣐࡋࠊࢫࣛ
ࣥࣉࠊ✵Ẽ㔞ࠊᅽ⦰ᙉᗘࠊ᭤ࡆᙉᗘࠊ๭⿣ᘬᙇᙉᗘࠊ㟼ᙎᛶಀᩘࠊ஝⇱཰⦰ࠊ෾⤖⼥ゎ᢬ᢠᛶࡢ ᐃࢆ⾜ࡗ
ࡓࠋ
╔Ⰽࡋࡓࢥࣥࢡ࣮ࣜࢺࡢ⪏ೃᛶࡣࠊᡴタᚋ 28᪥㛫Ỉ୰㣴⏕ࡋࡓȭ1020cm౪ヨయࢆྛ✀⎔ቃ᮲௳࡟ᭀ㟢
ࡋࠊ౪ヨయᆺᯟ㠃࡟࡚Ⰽᙬࡢ⤒᫬ィ ࢆ⾜ࡗࡓࠋᭀ㟢᮲௳ࡣࠊᒇእ⎔ቃࠊప‵ᒇෆ⎔ቃ(20s1Υࠊ60s
5%RH)ࠊ㧗‵ᒇෆ⎔ቃ(20s1Υࠊ90s5%RH)ࡢ 3Ỉ‽࡜ࡋࡓࠋ
Ⰽᙬᣦᶆ࡜ࡋ࡚ᮾᒣᒣ㯄⾤㊰ἢ࠸ࡢእቨ(ᅵቨࠊࣔࣝࢱࣝቨࠊᮌᮦቨࠊࢥࣥࢡ࣮ࣜࢺቨ࡞࡝ᬒほ⣲ᮦ)ࢆᑐ
㇟࡜ࡋࡓ JISᶆ‽Ⰽ⚊(JIS Z 8721‽ᣐࠊගἑ∧)࡟ࡼࡿⰍᙬㄪᰝ⤖ᯝࢆ࣐ࣥࢭࣝⰍᗘᅗ࡟ࣉࣟࢵࢺࡋࠊ╔Ⰽࡋ
ࡓࢥࣥࢡ࣮ࣜࢺ࡜ࡢẚ㍑᳨ウࢆ⾜ࡗࡓࠋ
ᐇ㦂⤖ᯝ࠾ࡼࡧ⪃ᐹ
Dࣇࣞࢵࢩࣗᛶ≧
ࣇࣞࢵࢩࣗヨ㦂ࡢ⤖ᯝ(⾲ 4 ཧ↷)ࠊ⨨᥮⋡ 40%ࡢ✵Ẽ㔞ࢆ㝖ࡁࠊ㝡ჾᚤ⢊ᮎࢆ⣽㦵ᮦ⨨᥮ࡋࡓࢥࣥࢡ࣮ࣜ
ࢺࡢࢫࣛࣥࣉ࠾ࡼࡧ✵Ẽ㔞ࡣࠊΰ࿴๣࡜⣽㦵ᮦ⋡ࡢㄪᩚ࡟ࡼࡾࠊ┠ᶆࡢチᐜ್ࢆ‶㊊ࡋࡓࠋ୍᪉ࠊ⨨᥮⋡
40%࡛ࡣࠊ┠ᶆࡢࢫࣛࣥࣉࡣᚓࡽࢀࡓࡶࡢࡢ✵Ẽ㔞ࡣ┠ᶆ್ࢆⱝᖸୗᅇࡗࡓࠋࡲࡓࠊ௚ࡢ⨨᥮⋡࡟ẚ࡭⢓ᛶ
ࡀ㧗ࡃᆺᯟ࡬ࡢᡴ㎸ࡳࡸ⥾ᅛࡵ࡞࡝ࡢ࣮࣡࢝ࣅࣜࢸ࢕࣮ࡀⱝᖸపୗࡋࡓࠋᚑࡗ࡚ࠊ⨨᥮⋡ࡀ኱ࡁࡃ࡞ࡿሙྜ
ࡣࠊᴟ➃࡟࣮࣡࢝ࣅࣜࢸ࢕࣮ࡀపୗࡍࡿࡇ࡜ࡀண᝿ࡉࢀࡿࡇ࡜࠿ࡽࠊΰ࿴๣ࡢ✀㢮࡜౑⏝㔞ࠊ༢఩Ỉ㔞➼ࡢ
Ỵᐃ࡟༑ศ࡞㓄៖ࡀᚲせ࡟࡞ࡿ࡜⪃࠼ࡽࢀࡿࠋ
EຊᏛⓗ≉ᛶ
ᅗ 5࡟ྛ✀ᙉᗘࠊ㟼ᙎᛶಀᩘ࡜㝡ჾ⨨᥮⋡ࡢ㛵ಀࢆ♧ࡍࠋᅽ⦰ᙉᗘࡣࠊࣔࣝࢱࣝ࡟ࡼࡿᐇ㦂࡜ྠᵝ࡟㝡ჾ
⨨᥮⋡ࡢቑຍ࡟క࠸኱ࡁࡃ࡞ࡿഴྥ࡟࠶ࡾࠊᮦ㱋 28 ᪥࡟࠾ࡅࡿ⨨᥮⋡ 40%౪ヨయ࡛ࡣࠊ↓⨨᥮࡟ẚ࡭ 25%
ࡢᙉᗘቑຍࡀ☜ㄆࡉࢀࡓࠋ୍᪉ࠊᘬᙇᙉᗘࠊ᭤ࡆᙉᗘ࠾ࡼࡧ㟼ᙎᛶಀᩘ࡟ࡘ࠸࡚ࡣࠊ⨨᥮࡟ࡼࡿᙳ㡪ࡀ᫂☜
࡛ࡣ࡞࠸ࡀࠊ୍㒊ࢆ㝖ࡅࡤ↓⨨᥮ࡢሙྜ࡜ྠ➼௨ୖࡢ್ࢆ♧ࡋࡓࠋ
ᅗ 6࡟஝⇱཰⦰ࡦࡎࡳࡢ⤒᫬ኚ໬ࢆ♧ࡍࠋ㝡ჾᚤ⢊ᮎࢆ⣽㦵ᮦ⨨᥮ࡋࡓሙྜࠊ↓⨨᥮ࡢᬑ㏻ࢥࣥࢡ࣮ࣜࢺ
࡜኱ࡁ࡞ᕪ␗ࡣ࡞࠸ࠋࡲࡓࠊ⨨᥮⋡ࡢኚ໬࡟క࠺஝⇱཰⦰ࡢ᫂☜࡞ഴྥࡣ☜ㄆ࡛ࡁ࡞࠿ࡗࡓࠋ
 ᅗ 7࡟෾⤖⼥ゎヨ㦂࡟࠾ࡅࡿ┦ᑐືᙎᛶಀᩘࡢ⤒᫬ኚ໬ࢆ♧ࡍࠋ┦ᑐືᙎᛶಀᩘࡣࠊ⨨᥮⋡ࡀ኱ࡁ࠸᪉ࡀ
ࢧ࢖ࢡࣝࡢ⤒㐣࡟క࠸పୗࡍࡿഴྥࡣ♧ࡍࡶࡢࡢࠊࢧ࢖ࢡࣝ⤊஢᫬ࡢ⪏ஂᛶᣦᩘࡣ 90 ௨ୖࢆ♧ࡋࡓࠋᚑࡗ
࡚ࠊ㝡ჾᚤ⢊ᮎࢆ⏝࠸ࡓࢥࣥࢡ࣮ࣜࢺࡣࠊᬑ㏻ࢥࣥࢡ࣮ࣜࢺ࡜ྠ⛬ᗘࡢ⪏෾ᐖᛶࢆ᭷ࡍࡿ࡜⪃࠼ࡽࢀࡿࠋ
ᅗ 5 ྛ✀ᙉᗘ࠾ࡼࡧ㟼ᙎᛶಀᩘ࡜㝡ჾ⨨᥮⋡ࡢ㛵ಀ
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6F㝡ჾ࡟ࡼࡿ╔Ⰽຠᯝ
ᅗ 8࡟ࢥࣥࢡ࣮ࣜࢺ౪ヨయࡢእほ෗┿ࢆࠊᅗ 9࡟ᭀ㟢 1ࣨ᭶࡜ 3ࣨ᭶
ࡢ᫬Ⅼ࡟࠾ࡅࡿ L*a*b*್࡜㝡ჾ⨨᥮⋡ࡢ㛵ಀࢆ♧ࡍࠋᭀ㟢⎔ቃࡸᭀ㟢
᪥ᩘ࡟㛵ࢃࡽࡎ⨨᥮⋡ࡢቑຍ࡟క࠸ࠊL*್ࡣᑠࡉࡃ࡞ࡿഴྥ࡟ࠊࡲࡓ
a*್࡜ b*್ࡣ኱ࡁࡃ࡞ࡿഴྥ࡟࠶ࡿࠋ㝡ჾᚤ⢊ᮎࡢࡳࡢⰍᙬ್ࡣ
L*=52.5ࠊa*=23.5ࠊb*=25.0 ࡛࠶ࡾࠊ⨨᥮⋡ࡢቑຍ࡟ࡼࡾࢥࣥࢡ࣮ࣜࢺ
ࡢⰍᙬ್ࡀ㝡ჾᚤ⢊ᮎࡢⰍ࡟㏆࡙ࡃഴྥ࡟࠶ࡿࡇ࡜ࡀ☜ㄆ࡛ࡁࡓࠋࡲ
ࡓࠊ⨨᥮⋡ 40%ࡲ࡛ࡢ⠊ᅖ࡛ࡣࠊྛ್ࡣ⨨᥮⋡ࡢቑຍ࡟క࠸࡯ࡰ⥺ᙧ
ⓗ࡟ኚ໬ࡋ࡚࠾ࡾࠊࡉࡽ࡟⨨᥮⋡ࢆቑຍࡍࡿࡇ࡜࡛㧗࠸╔Ⰽຠᯝࡀᚓ
ࡽࢀࡿࡶࡢ࡜᥎ᐹࡉࢀࡿࠋ
G⪏ೃᛶ
 ᅗ 10 ࡟ྛ✀⎔ቃ࡟ᭀ㟢ࡋࡓ౪ヨయࡢⰍᙬ್ࡢ⤒᫬ኚ໬ࢆ♧ࡍࠋⰍࡢ᫂ࡿࡉࢆ♧ࡍ L*್ࡣࠊ⨨᥮⋡࡟㛵ࢃ
ࡽࡎప‵ᒇෆ࡛᭱ࡶኚ໬㔞࡜್ࡀ኱ࡁ࠸ࠋࡇࢀࡣࠊ౪ヨయ⾲㠃ࡢⰍᙬࡀỈศ㐓ᩓ࡟క࠸ῐⓑⰍ࡟࡞ࡿࡓࡵ࡛
࠶ࡾࠊ‵ᗘࡀ᭱ࡶప࠸ప‵ᒇෆ್࡛ࡀ᭱ࡶ኱ࡁࡃ࡞ࡗࡓ࡜⪃࠼ࡽࢀࡿࠋᒇእ࡛ࡣࠊ ᐃ᪥๓ࡢኳೃ≧ែࠊ≉
࡟㝆㞵ࡢᙳ㡪࡛౪ヨయࡢྵỈ≧ែࡀኚ໬ࡍࡿࡓࡵ L*್ࡢ⤒᫬ኚ໬ࡶኚືࡀ኱ࡁࡃ࡞ࡗࡓࠋ
୍᪉ࠊa*್࡜ b*್࡟ࡘ࠸࡚ࡣࠊᭀ㟢ึᮇ࡟࠾࠸࡚ᗄศኚ໬ࡣ࠶ࡿࡶࡢࡢࠊࡑࢀ௨ᚋࡣᒇእ࡜ᒇෆࡢ⤒᫬
ኚ໬ࢆẚ㍑ࡋ࡚ࡶᕪ␗ࡣᑠࡉࡃࠊ࡯ࡰ୍ᐃ࡛᥎⛣ࡋ࡚࠸ࡿࠋᚑࡗ࡚ࠊᭀ㟢㛤ጞࡋ࡚⣙ 4ࣨ᭶ࡀ⤒㐣ࡋࡓ⌧᫬
Ⅼ࡟࠾࠸࡚ࡣࠊ㝡ჾ࡟ࡼࡗ࡚╔Ⰽࡋࡓࢥࣥࢡ࣮ࣜࢺࡣ⪏ೃᛶࢆ᭷ࡋ࡚࠸ࡿ࡜ุ᩿࡛ࡁࡿࠋ
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  ᅗ 7 ෾⤖⼥ゎ᢬ᢠᛶ
50
60
70
80
㯮
(0
)←
䚷
᫂
ᗘ
L
*䚷
→
ⓑ
(1
00
)
ᭀ㟢1䞄᭶
-5
0
5
10
⥳
(-
12
0)
←
䚷
a
*䚷
→
㉥
(1
20
)
0
5
10
15
㟷
(-
12
0)
←
䚷
b
*䚷
→
㯤
(1
20
)
㝡ჾ⨨᥮⋡ (%)
ᭀ㟢1䞄᭶ ᭀ㟢1䞄᭶
50
60
70
80
10 20 30 40
0
5
10
15
10 20 30 40
ᭀ㟢3䞄᭶
ᭀ㟢3䞄᭶
ᭀ㟢3䞄᭶
䡚 䡚
0
䡚 䡚
ప‵ᒇෆ
㧗‵ᒇෆ
ᒇእ
-5
0
5
10
10 20 30 400
䡚 䡚
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ᅗ 8 ౪ヨయእほ෗┿
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7HⰍᙬホ౯
 ᅗ 11࡟ி㒔ᮾᒣᒣ㯄ᆅ༊ࡢⰍᙬㄪᰝ⤖ᯝࢆࣉࣟࢵࢺࡋࡓ࣐ࣥࢭࣝⰍᗘᅗࢆࠊᅗ 12࡟ࡣࡑࡢ࣮࢝ࣛࢳ࣮ࣕ
ࢺࢆ♧ࡍࠋ㝡ჾᚤ⢊ᮎ࡛╔Ⰽࡋࡓࢥࣥࢡ࣮ࣜࢺࡣࠊ࣐ࣥࢭࣝ⾲Ⰽ⣔࡛Ⰽ┦ࡀ 5YR࠿ࡽ 10YRࠊ᫂ᗘࡀ 5࠿ࡽ
7ࠊᙬᗘࡀ 1࠿ࡽ 2ࡢ⠊ᅖ࡟ศᕸࡋࡓ(ᅗ୰ࡢ 2㔜⥺ᯟෆ)ࠋࡇࡢ⠊ᅖࡣࠊᬒほⰍᙬㄪᰝ⤖ᯝࡢࣉࣟࢵࢺⅬࡀẚ
㍑ⓗ㞟୰ࡋ࡚࠸ࡿ⠊ᅖෆ࡟఩⨨ࡋ࡚࠾ࡾࠊ㝡ჾᚤ⢊ᮎ࡛╔Ⰽࡋࡓࢥࣥࢡ࣮ࣜࢺࡣி㒔ᮾᒣᒣ㯄ᆅ༊ࡢⰍᙬ࡟
㐺ྜࡍࡿᬒほ⣲ᮦ࡜ࡋ࡚㐺⏝ࡢྍ⬟ᛶࡀ࠶ࡿ࡜⪃࠼ࡽࢀࡿࠋ
㸴㸬ࡲ࡜ࡵ
ᮏ◊✲࡛ࡣࠊ㒔ᕷᬒほ࡜ࡢㄪ࿴ࢆྍ⬟࡟ࡍࡿព໶ᛶ࡜ᵓ㐀ᛶ⬟ࢆ୧❧ࡍࡿ㜵⅏ᵓ㐀ᮦᩱࡢ㛤Ⓨࢆ┠ⓗ࡟ࠊ
ᗫ㝡ჾᚤ⢊ᮎࡢ⣽㦵ᮦ⨨᥮࡟ࡼࡾ╔Ⰽࡋࡓࢥࣥࢡ࣮ࣜࢺࡢ≀ᛶ࡜Ⰽᙬ࡟ࡘ࠸࡚ᐇ㦂᳨ウࢆ⾜ࡗࡓࠋ௨ୗ࡟ࠊ
ᮏ◊✲ࡢ⠊ᅖෆ࡛ᚓࡽࢀࡓ୺࡞⤖ᯝࢆࡲ࡜ࡵࡿࠋ
1) ㉥Ⰽ⣔ࡢ㝡ჾᚤ⢊ᮎ࡟ࡼࡿࣔࣝࢱࣝ࠾ࡼࡧࢥࣥࢡ࣮ࣜࢺ࡬ࡢ╔Ⰽຠᯝࡀ㧗࠸ࡇ࡜ࢆ☜ㄆࡋࡓࠋ
2) ᅽ⦰ᙉᗘࡣࠊ㝡ჾ⨨᥮⋡ࡢቑຍ࡟క࠸ࠊ኱ࡁࡃ࡞ࡿഴྥࡀほᐹࡉࢀࡓࠋ
3) 㝡ჾ⨨᥮⋡ࡀ஝⇱཰⦰࡟ཬࡰࡍᙳ㡪ࡣᑠࡉ࠸ࠋ
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ᅗ 10 L*a*b*್ࡢ⤒᫬ኚ໬
ప‵ᒇෆ 㧗‵ᒇෆ ᒇእ
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84) ෾⤖⼥ゎ᢬ᢠᛶࡣ⨨᥮⋡ࡢቑຍ࡟ࡼࡾపୗࡍࡿࡶࡢࡢࠊ⪏ஂᛶᣦᩘࡣ 90௨ୖࢆ♧ࡋࡓࠋ
5) 㝡ჾ⨨᥮⋡ࡢቑຍ࡟ࡼࡾ㧗࠸╔Ⰽຠᯝࡀ☜ㄆࡉࢀࠊࡑࡢⰍᙬࡣ㝡ჾᚤ⢊ᮎࡢⰍ࡟㏆࡙ࡃഴྥ࡟࠶ࡗࡓࠋ
6) ᭀ㟢 4ࣨ᭶⤒㐣ࡋࡓ⌧᫬Ⅼ࡟࠾࠸࡚ࡣࠊ╔Ⰽࡋࡓࢥࣥࢡ࣮ࣜࢺࡢⰍᙬ࡟ኚ໬ࡣほᐹࡉࢀ࡞࠿ࡗࡓࠋ
7) ᗫ㝡ჾ࡟ࡼࡾ╔Ⰽࡋࡓࢥࣥࢡ࣮ࣜࢺࡢⰍᙬࡣࠊி㒔ᮾᒣᒣ㯄ᆅ༊ࡢᬒほⰍᙬㄪᰝ⤖ᯝࢆ‶㊊ࡋࡓࠋ
௒ᚋࠊᮏ◊✲ࡢ᭱⤊┠ᶆ࡛࠶ࡿព
໶࡜ᵓ㐀ᛶ⬟ࢆ୧❧ࡍࡿᮦᩱ࡜ࡋ࡚
ᐇᵓ㐀㒊ᮦࡸࢥࣥࢡ࣮ࣜࢺ〇ရ࡬ࡢ
㐺⏝ࢆ᝿ᐃࡋࠊࡉࡽ࡟㛗ᮇⓗ࡞ᙉᗘࠊ
⪏ೃᛶࠊ⪏ⅆᛶࡢ᳨ウ࠾ࡼࡧ㕲➽ࢥ
ࣥࢡ࣮ࣜࢺᵓ㐀࡬ࡢ㐺⏝ᛶࢆ᳨ウࡍ
ࡿᚲせࡀ࠶ࡿࠋ
ㅰ㎡㸸ᮏ◊✲ࡢ㐙⾜࡟࠶ࡓࡾ㸪⁠㈡
┴ᕤᴗᢏ⾡㛤Ⓨࢭࣥࢱ࣮ಙᴦ❔ᴗᢏ
⾡ヨ㦂ሙࡢࡈ༠ຊࢆ㡬ࡁࡲࡋࡓࠋࡇ
ࡇ࡟グࡋ࡚㸪ཌࡃឤㅰࡢពࢆ⾲ࡋࡲ
ࡍࠋ
ཧ⪃ᩥ⊩
1) ᮡᒣ 㞞㸸ࢱ࢖ࣝ◚○≀ࢆΰධࡋࡓࢥ
ࣥࢡ࣮ࣜࢺࡢᙉᗘ࣭⪏෾ᐖᛶ࡟㛵ࡍࡿ୍
ᐇ㦂㸪᪥ᮏᘓ⠏Ꮫ఍኱఍Ꮫ⾡ㅮ₇᱾ᴫ㞟㸪
pp.1081-1082㸪2000㸬
2) 㣕⏣ᾈᏕ࣭ୖཎ ໶࣭ᱵཎ⚽ဴ࣭཭➉
༤୍㸸⎰ᗫᮦࡢࢥࣥࢡ࣮ࣜࢺ⏝㦵ᮦ࡬ࡢ
㐺⏝ᛶ࡟㛵ࡍࡿ◊✲㸪ࢥࣥࢡ࣮ࣜࢺᕤᏛ
ᖺḟㄽᩥ㞟㸪Vol.28㸪No.1㸪 pp.1577-
1582㸪2006㸬
3) ᕝᓮᩄᘯ࣭ຍ⸨ගᙪ࣭ᖹᑿ࿴ὒ࣭ᒣ
ᮏ┤ᙪ㸸ி㒔ᮾᒣᒣ㯄ఏ⤫ⓗᆅ༊࡟࠾ࡅ
ࡿᆅᇦⰍ࡜┤❧ቨ㠃ᮦᩱࡢどぬⓗࢸࢡࢫ
ࢳ࣮ࣕࡢᐃ㔞໬㸪᪥ᮏᘓ⠏Ꮫ఍㏆␥ᨭ㒊
◊✲ሗ࿌㞟㸪➨ 44 ྕ࣭ィ⏬⣔㸪pp.461-
464㸪2004㸬
4) (♫)᪥ᮏᮦᩱᏛ఍⦅㸸ࢥࣥࢡ࣮ࣜࢺΰ
࿴ᮦᩱࣁࣥࢻࣈࢵࢡ㸪࢚ࢾ࣭ࢸ࢕࣮࣭࢚
ࢫ㸪2004㸬
5) (㈈)᪥ᮏⰍᙬ◊✲ᡤ㸸Ⰽᙬ⟶⌮࡜Ⰽᕪ
ィࡢά⏝㸪᪥ᮏ㟁Ⰽᕤᴗ㸪2001㸬
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ᅗ 11 ࣐ࣥࢭࣝⰍᗘᅗ
Ⰽ┦ 2.5R 5R 10R 2.5YR 5YR 10YR 2.5Y N
   9
   8
7
᫂ 6
ᗘ 5
4
  3
   2
        
ᙬᗘ 1 2 3 4 1 2 3 2 3 4 6 1 2 3 4 1 2 1 2 3 4 1 2 3 4
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